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SPECIFICATION 



I. Title of the Invention 

Armature of Small Rotary Electric Machine and Manufacture 
Thereof 

II. Claims 

1. An armature of small rotary electric machine which is 
formed by laminating multiple steel plates and has an armature iron 
core with multiple slots on its cylindrical surface and armature 
coils inserted into the slots of said iron core is characterized by 
that 

a protrusion flange portion for preventing the coils from jumping 
out formed by press slewing a knurl with a sharp uneven section 
against a circumferential surface is formed at the open end of said 
slots • 

2. The armature of small rotary electric machine in said Claim 
1 which is characterized by that 

the peripheral surface of said armature iron core for press slewing 
said knurl is at least a part of the peripheral surface thereof. 

3. The armature of small rotary electric machine in said Claim 
1 which is characterized by that the pitch of said knurl is taken 
as a range of about 1/10 - Vs to the width of said slots. 

1 Numbers in the margin indicate pagination in the foreign text . 
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4 . A manufacturing method of said armature of small rotary 
electric machine which is characterized by that 

a protrusion flange for preventing the coil from jumping out is 
formed by stacking multiple disk-like steel plates to form an 
armature iron core, winding armature coils in multiple slots 
provided at the cylindrical periphery of said iron core, and then 
press slewing a knurl with a sharp uneven section against the 
cylindrical peripheral surface of said iron core. 

5. The manufacturing method of said armature of small rotary 
electric machine in said Claim 4 which is characterized by that 
the press slewing of said knurl is performed only in at least a 
part of peripheral surface of said armature iron core. 

6. The manufacturing method of said armature of small rotary 
electric machine in said Claim 4 which is characterized by that 
the knurl is press slewed by using said knurl with a pitch in a 
range of about 1/10 - H of said slots formed in the armature iron 
core . 

III. Detailed Description of the Invention 
[Field of Industrial Application] 

This invention relates to an armature of rotary electric 

/2 

machine, and particularly to an armature for small rotary electric 
machine having a shape of open slots and a manufacturing method 
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thereof * 

[Prior Art] 

As is known in Japan Kokai 52-9805, etc. before, an armature 
of small rotary electric machine (direct current generator) used, 
e. g., in a starter of automobile, etc. is known to have such a 
structure that a protrusion portion is provided at the inlet of 
slot of an iron core, and an anchor portion is formed by winding 
coils and then bending them to prevent the coils from jumping out 
due to the centrifugal force of coils. 

It is also known that the vicinity of slots is caulked one 
place by one place with a V-shaped cutter as another method of 
forming an anchor portion for preventing coils from jumping out. 

[Problems to Be Solved by the Invention] 

In the above prior art, however, the outer diameter of iron 
core before processing increases and the yield of material deterio- 
rates because of the shape thereof in the former method specially 
provided with the protrusions for anchoring. Moreover, such a 
troublesome processing that the above protrusions are brought down 
by pressing them to the slot side, respectively after the coil 
insertion is necessary. 

The latter method has such drawbacks that the alignment in 
caulking the iron core nearby the slots is difficult, when a 
deviation at this position occurs, the protrusions for preventing 
the coils from jumping out cannot be fully formed, the coils and 
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the insulating cover thereof are impaired and the insulation breaks 
down, etc. It also has such problems that a large equipment is 
needed for correcting the alignment, and the caulking processing 
must be made for each slot to produce armatures with different 
numbers of slots and thus is not suited to mass production. 

In view of the drawbacks of above prior art, the purpose of 
this invention consists in providing an armature of small rotary 
electric machine which enables to form the anchor portion for 
preventing the coils from jumping out easily and by a relatively 
simple equipment. 

[Means for Solving the Problems] 

The above purpose of this invention is achieved by 
a method wherein an anchor portion for preventing the coils from 
jumping out is formed by press slewing at least a part of 
circumferential surface of periphery of an armature iron core 
formed with multiple slots at its peripheral surface and inserted 
with coils by a knurl with a sharp uneven section or 
an armature having an armature iron core with a portion thus formed 
for preventing the coils from jumping out. 

[ Functions ] 

The vicinity of surface of said iron core nearby the slots is 
deformed in the transversal direction by press slewing the above 
knurl with a sharp uneven section, thereby the anchoring portion 
for preventing the coils from jumping out is formed on the vicinity 
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of slot openings. 

[Actual Example] 

An armature for small rotary electric machine and its 
manufacturing method which become this invention will be illu- 
strated by drawings below. 

In Fig. 1, an armature iron core 1 is a stratified iron core 
e. g., made by stacking multiple punched silicon steel plates, has 
a cylindrical shape, multiple slots Id are provided at its 
periphery radially to a rotation axis, and a set of armature coils 
2 are inserted inside it. As is evident from the drawing, the above 
slots Id become so-called open slots to facilitate the winding of 
coils, after the coils 2 are inserted, a flange portion la being an 
anchor portion for preventing the coils from jumping out due to the 
centrifugal force is formed. 

According to this invention, the above flange portion la is 
formed by rotating, a knurl 3 (wrong word "slot" in the original 
specification, translator) with a sharp uneven section at the 
circumferential surface on the circumference while pressing the 
knurl against the peripheral surface of above armature iron core. 

In an enlarged view of Fig. 2, when the above knurl 3 is 
pushed against the periphery of above armature iron core 1 under 
pressure, the tip of surface protrusions 3a of said knurl 3 locally 
exerts a large deformation force on the iron core 1. As shown by 
arrows in the drawing, this deformation force also expands in the 
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circumferential direction by the tip protrusions 3a of front teeth 
simultaneously with compressing the iron core 1. On the other hand, 
the above stress is the maximum nearby the peripheral surface of 
said iron core 1, the iron core 1 is slowly expanded in the 
circumferential direction with the rotation of said knurl 3, 
thereby the flange portion la protruding to open end lb of said 
slots lc is formed. Such a stress is reduced with going from the 
vicinity of periphery of said iron core 1 to the internal of iron 
core. From this, as shown in the drawing, the shape of said flange 
portion la deformed due to this stress and formed by protrusion is 

/3 

a shape of taking the inner peripheral side of said slots lc as a 
curve. Such a flange portion la does not scratch the insulating 
layer covered on the peripheral surface thereof even if the 
centrifugal force works and the coils 2 come into contact due to 
the rotation of armature, and this is the same in the operation of 
press formation of above flange portion la. Therefore, when the 
armature is manufactured by such a method, its insulativity can be 
secured very highly in connection with an improvement of the yield. 

An oblique view of enlarged section of said protruding flange 
portion at the slot openings of said armature iron core thus formed 
is shown in Fig. 3. A state that the open slots lc and the flange 
portion la are formed by inserting a set of coils 2 charged inside 
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the slots and then press rotating the knurl on the iron core 
surface to prevent the coils from leaping out is shown in the 
drawing. In this example, a skewed tooth knurl described later is 
used . 

The knurl 3 used in the above manufacturing method becoming 
this invention will be explained in detail below. The knurl 3 has 
a sharp uneven section at its surface, and the pitch of said 
protrusion has a knurl shape of about 1/10 of the width of slot in 
the above actual example. For example, the knurl 3 having the 
following shape is used for an armature iron core of 3 mm in slot 
width. 

Module: 0.3 
Pitch: 0.942 

Moreover, the effect of this invention is not merely limited 
to the above knurl shape and can also be obtained by using a knurl 
having a pitch in a range of about 1/10 - H of slot width. 

Furthermore, the shape of knurl is not limited to a flat knurl 
shown in Fig. 4(a), and an equal effect can also be achieved by 
using a knurl of skewed (skewed tooth) shape shown in Fig. 4(b) and 
a crosshatched knurl shown in Fig, 3(c). According to experiments, 
it has been confirmed that when the skewed tooth knurl shown in 
Fig. 4 (b) is used to press slew the iron core, it works at the 
periphery of said iron core and a deformation force concentrates in 
a direction perpendicular to the direction of teeth of said knurl, 
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but the press deformed iron core member moves in the direction of 
these skewed teeth, the stress to the peripheral direction is 
increased, therefore the above protrusion flange portion can be 
formed more effectively. 

The surface of iron core is roughened by the press slewing of 
above knurl, thereby the surface area can be increased to enhance 
the effect of radiating the heat generation due to an armature 
current. On the other hand, this surface roughness also exerts an 
influence on the magnetic resistance of surface of said iron core. 
Therefore, like an actual example shown later, this influence can 
be reduced by press slewing the knurl to form the flange portion 
only at a part of circumferential surface but not the whole circum- 
ferential surface of said iron core. Moreover, it has been 
confirmed that the influence can also be reduced by adjusting the 
above ratio of pitch of said knurl to slot width, and a good result 
is obtained particularly in a case of making the ratio to 1/10. 

Next, a method of press slewing the above knurl will be 
explained below. According to this invention, the surface of iron 
core is not only simply pressed but a large stress locally 
generated by means of a knurl with a sharp convex portion is 
utilized, therefore the protrusion flange portion can be easily 
formed with a smaller pressing force. Moreover, troublesome opera- 
tions such as alignment, etc. are also unnecessary, therefore this 
invention can be easily embodied by simpler equipments, operations 



9 



are also simple. However, this pressing force is decided by the 
material and dimensions of iron core, slot width and dimensions of 
desirable flange portion, etc. 

A specific method wherein armature iron cores are stacked on 
a rotary shaft, coils and commutators are further installed 
thereon, then knurls are press slewed on the peripheral surface of 
an armature 4 is shown in Fig. 5 and Fig, 6. The pressure slewing 
of above knurls is also possibly performed over the whole 
cylindrical peripheral surface of iron core of said armature but, 
like Fig. 5, an equal effect is also achieved by performing it only 
in portions approximate to both ends. Moreover, like Fig. 6, the 
jumping out of coils can be prevented more surely by further press 
slewing the knurls 3 against the central part to provide the flange 
portion. Furthermore, a method wherein same effect as the press 
slewing of said crosshatched knurl is obtained by press slewing 

/! 

another skewed tooth knurl 3* with a different direction of 
inclination simultaneously with using the skewed tooth knurl 3 is 
shown in Fig. 5. In Fig. 6, three knurls are arranged in parallel 
and press slewed against the surface of said armature iron core to 
form the flange portion for preventing the coils from jumping out 
by one operation. 

[Effects of the Invention] 

As is evident from the above, this invention takes such 
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effects that it enables to form a portion of preventing the coils 
form jumping out with a smaller pressing force and without requi- 
ring troublesome operations such as alignment, etc., manufacture an 
armature for small rotary machines quickly and by simpler 
equipments and provide an armature for small rotary machines having 
excellent insulation performance due to the shape of said portion 
for preventing the coil jumping out. 

IV. Brief Description of the Drawings 

Fig. 1 is diagram showing manufacturing method of armature of 
small rotary electric machine becoming this invention, Fig. 2 is 
diagram for enlarging a part of Fig. 1 to illustrate formation of 
flange portion for preventing coils from jumping out, Fig. 3 is 
oblique sectional view showing formation of flange portion of Fig. 
2 for preventing coils from jumping out, Fig. 4(a), (b) and (c) are 
diagrams showing shapes of knurls, Fig. 5 and Fig. 6 are diagrams 
showing specific methods for press slewing above knurls against 
surface of armature. 
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Figure 1 Key. 



1 - armature iron core 

la - flange portion for preventing coils from jumping 
out 

lb .» iron surface 

lc slot 

2 - coil 

3 ■•• knurl 
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Figure 2 Key. 



1 - armature iron core 
la »■ flange portion 

lb - periphery of iron core 

lb ' - periphery of iron core after applying pressure 

lc ■•• slot opening 

2 ... coil 

3 ». knurl 
Figure 4 Key. 

1 - armature iron core 
la »■ flange portion 

1*> - periphery of iron core 

lc »• slot opening 

2 .» coil 

3 - knurl 
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